Neuroprotection by cord blood stem cells against glutamate-induced apoptosis is mediated by Akt pathway.
The neurotransmitter glutamate mediates excitatory synaptic transmission in the brain and spinal cord. In pathological conditions massive glutamate release reaches near millimolar concentrations in the extracellular space and contributes to neuron degeneration and death. In the present study, we demonstrate a neuroprotective role for human umbilical cord blood stem cells (hUCB) against glutamate-induced apoptosis in cultured rat cortical neurons. Microarray analysis shows the upregulation of stress pathway genes after glutamate toxicity of neurons, while in cocultures with hUCB, survival pathway genes were upregulated. Real time-PCR analysis shows the expression of genes for NMDA receptors after glutamate toxicity in neurons. The neuroprotection of hUCB against glutamate toxicity is similar to the application of the glutamate receptor antagonist MK-801. Cocultures of hUCB protected neurons against glutamate-induced apoptosis as revealed by APO-BrdU TUNEL and FACS analyses. Immunoblot analysis shows that apoptosis is mediated by the cleavage of caspase-3 and caspase-7 in glutamate treated neurons. Cocultures with hUCB indicate the upregulation of Akt signaling pathway to protect neurons. Blocking of the Akt pathway by a dominant-negative Akt and using Akt-inhibitor IV, we confirm that the mechanism underlying hUCB neuroprotection involves activation of Akt signaling pathway. These results suggest the neuroprotective potential of hUCB against glutamate-induced apoptosis of cultured cortical neurons.